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Applying Epidemiology to Program Design for Chronic Disease
Chronic Health Issue and Population
	Diabetes mellitus, a metabolic disease characterizing poorly controlled blood glucose levels, has become a growing public health concern in the United States. Type 2 diabetes is associated with several risk factors, including excess weight, family history, age (≥45 years), physical inactivity, and race/ethnicity (African American). As of 2019, approximately 37.3 million Americans (11.3% of the population) had diabetes, with 37.1 million being ≥18 years. However, roughly 25% of adults with diabetes does not know it has the condition (National Center for Chronic Disease Prevention and Health Promotion [NCCDPP], 2022). Older adults face a significant burden of diabetes across the country. Approximately 29.2% of older adults aged ≥65 years have diabetes, with a higher prevalence among men (15.4%) than women (14.1% (Centers for Disease Control and Prevention [CDC], 2022). The population of older adults has a higher risk of diabetes-related complications, including hypoglycemia, heart disease, kidney failure, peripheral neuropathy, peripheral vascular disease, and loss of vision (Manrique et al., 2022). Substantial racial/ethnic disparities exist in the prevalence of diabetes. Overall, the Black Non-Hispanic population has the highest prevalence (17.4%) compared to 13.6% in the White Non-Hispanic population. Consequently, this implies that the Black non-Hispanic population faces a disproportionate burden of diabetes. The program targets older Non-Hispanic Black diabetic patients without significant comorbidities or functional and/or cognitive disability.
Geographic Region and Population’s Characteristics
	The program will target Non-Hispanic Black population in Baltimore City, Maryland. According to the US Census Bureau 2021 estimates, Baltimore City has a population of 576,498 people, accounting for approximately 9% of the 6,174,610 Maryland population (U. S Census Bureau, 2022a; 2022b). The Maryland population comprises 57.8% Non-Hispanic Whites, 31.4% Non-Hispanic Blacks, 11.1% Hispanics or Latinx, 6.9% Asians, and other races/ethnicities accounting for the remainder. Out of this population, 16.3% are persons aged ≥65 (US Census Bureau, 2022b). Baltimore City has one of the largest Non-Hispanic Black or African American populations accounting for 61.6% of its population compared to 29.2% Non-Hispanic White, 5.6% Hispanic/Latinx, and 2.5% Asian (US Census Bureau, 2022a). In addition, 14.1% of the population is aged ≥65 years. Baltimore’s life expectancy falls below the national media (77.5 years) at 72.8%. However, the city outperforms the national average population with no insurance coverage, with 7.0% having no health insurance compared to 11.0% nationally. Approximately 21.2% of the adult population reports poor or fair general health compared to 15.2% and 19.5% at the state and national levels. Baltimore City faces a significant burden of unemployment and poverty compared to the national median (8.7% vs. 6.5% and 20.0% vs. 13.6%, respectively). In addition, the City’s median household income ($49,486) falls below the state ($83,579), peer group ($69,773), and national ($58,759) medians (US News, 2023). The statistics reveal differences that may have significant implications on Baltimoreans’ health.
Patterns of Diabetes
	Overall, diabetes affects approximately 623,000 people (12.5%) of the population in Maryland, with an additional 1,634,000 having prediabetes (ADA, 2023). Baltimore City faces significant health disparities from systemic social, environmental, and environmental factors. The most recent statistics show that Baltimore City performs worse than the state and national population on diabetes prevalence. Specifically, 13% of Baltimoreans have diabetes compared to 12.5% (state), 9.3% (peer group), and 11.3% (national) (US News, 2023). The prevalence is 85.3 per 100,000 among females and 100.9 per 100,000 among males compared to 49.6 per 100,000 and 62.2 per 100,000 for females and males across Maryland (Institute for Health Metrics and Evaluation [IHME], 2017). In Baltimore City, approximately 14.5% of Non-Hispanic Blacks have diabetes, compared to 10.5% of Non-Hispanic Whites (University of Maryland Medical Center, 2020). The statistics could be associated with lifestyle and dietary behaviors. For example, at-home food expenditure on soda or sugar-sweetened beverages is 34.71 compared to 16.44, 29.13, and 39.13 at the state, peer group, and national levels (US News, 2023). In addition, the high prevalence of diabetes could be associated with obesity, which has been increasing steadily among adults across Maryland. Indeed, this corroborates empirical evidence showing a high prevalence of obesity and its correlation with diabetes among Non-Hispanic Blacks across the country (Barrington et al., 2020). 
Health Outcome
	Glycemic control is one of the most significant health outcomes in diabetes management. The three parameters used to measure glycemic control include HbA1c (glycosylated hemoglobin), postprandial glucose (PPG), and fasting blood glucose (FBG) levels. The ADA defines adeuate diabetic control as a cutoff HbA1c of 7.0% and FBG ranging from 80-130mg/dL or 4.4-7.2mmol/L) (AlDuwayhis et al., 2022). However, targets for older adults differ depending on their health status. For example, healthy adults under diabetes medication should maintain HbA1c levels at <7.5% and fasting and preprandial glucose levels at 140-150 mg/dL (7.8-8.3mmol/L). For older adults with mild comorbidities, glycemic goals should be HbA1c ≤8% and fasting and preprandial glucose levels 160-170mg/dL (8.9-9.4mmol/L). The glycemic goal for older adults with severe comorbidities, including functional and cognitive disability, should be HbA1C <8.5% and average glucose levels of 200mg/dL or 11.1mmol/L (Leung et al., 2018; Munshi, 2022). Maintaining adequate glycemic control requires the adoption of self-management practices such as regular physical activity, a healthy diet, foot care, blood sugar testing, and adherence to treatment regimens (Almomani & AL-Tawalbeh, 2021). Therefore, improving this outcome requires patients to have adequate self-efficacy for effective self-management. Therefore, the program will seek to improve older adults’ glycemic control by imparting knowledge and skills necessary for diabetes self-management. 
Supporting Evidence
	Existing evidence illustrates the importance of adequate glycemic control, but many older adults experience challenges in achieving the targets. AlDuwayhis et al. (2022) reported that almost 60.7% of older diabetic patients have poor glycemic control. According to Almomani and AL-Tawalbeh (2021), factors such as older age, low income, unemployment, low education levels, use of insulin treatment, and longer duration of diabetes complicate the achievement of glycemic control. However, older adults should strive to achieve glycemic control goals to prevent diabetes-related complications. Notably, adequate glycemic control prevents vascular complications, nephropathy, retinopathy, foot ulceration, peripheral arterial disease, and cardiovascular disease (AlDuwayhis et al., 2022; Almomani & AL-Tawalbeh, 2021; Arnold et al., 2018). Indeed, Rodriguez-Gutierrez and Montori (2018) found that effective glycemic control lowered the relative risk of nonfatal myocardial infarction by 15%. However, glycemic control should consider the high risk of hypoglycemia that could lead to other complications lowering older adults’ quality of life (AlDuwayhis et al., 2022). As such, the evidence shows the importance of ensuring regular blood glucose monitoring in self-management to avoid hypoglycemia. 
Data Required in the Program
	The program will collect primary patient data regarding their diabetes self-management knowledge and self-efficacy. The Spoken Knowledge in Low-Literacy Patients with Diabetes (SKILLD) assessment scale will be applied (Rothman et al., 2005). The 10-item scale shows good reliability and validity, with an internal reliability coefficient of 0.72. The tool was selected because of its established utility in assessing diabetes knowledge among diabetic patients with low economic status and low literacy. Furthermore, it allows free response to the prompts, making it applicable to individuals with a minimum of a fifth-grade education. In addition, healthcare personnel will assist patients in filling out the Self-Efficacy for Diabetes scale will be administered to assess their ability to manage diabetes through diet, exercise, and blood sugar monitoring (Ritter et al., 2016). Self-reported weight, glucose levels, dietary behaviors, and exercise data will be collected through a daily log given to each patient. Paired t-tests will be used to analyze data for HbA1c, diabetes knowledge, BMI, and lipids. In contrast, the Chi-square test will be used in analyzing dichotomous variables such as the number of patients with LDL <100 and patients achieving HbA1c goal of <8%. 
Program Objectives
Short-term Objectives
· Improve patient’s average SKILLD score to at least 85% within four weeks
· Improve patient’s mean score on the Self-Efficacy for Diabetes scale to at least 8 within four weeks
· Decrease modifiable risk factors through improved weight control, lowered lipid levels, controlled blood pressure, improved physical activity (>150 minutes per week), and healthy diet intake in four weeks
Long-term Objective
· The long-term objective is to lower patients’ HbA1c levels to <8% within three months and maintain the levels for more than six months
Stakeholders
	The program envisages the participation of the following stakeholder groups.
· Older Non-Hispanic Black diabetic adults without significant comorbidities or functional/cognitive disability
· Clinical staff, including diabetes specialist nurses, practice nurses, registered dietitians, registered podiatrists, registered diabetologists, and general practitioners
· Community health workers
· A representative from Baltimore City Health Department
· Community leaders and community-based organizations
Program Planning Model
	The PRECED-PROCEED Model for program planning and evaluation will be used. The model assumes that multiple factors that lead to health and health risks require multidimensional efforts to impact change (Curley & Vitale, 2012). PRECEDE (Predisposing, Reinforcing, and Enabling Constructs in Educational Diagnosis and Evaluation) guides program planning. The diagnostic phases of the model include social assessment, epidemiologic assessment, behavioral and environmental assessment, educational assessment, and administrative and policy diagnosis. Consequently, program planning involves determining population needs, identifying health determinants of the need, analyzing behavioral and environmental factors associated with the needs, articulating factors predisposing, reinforcing, or enabling behaviors, and ascertaining appropriate interventions (Curley & Vitale, 2012). The phases will enable the identification of population-specific needs that the program could address. 
	The planning phase will start with formal meetings with relevant stakeholders to outline the program objectives, activities, roles, and responsibilities. The population need (poor glycemic control) has been determined; it will be communicated explicitly during the meeting. In turn, a section of the population will be identified for focus groups to identify the determinants of the needs. The analysis of behavioral and environmental determinants of the needs and the predisposing, reinforcing, or enabling factors will inform specific program activities. Project implementation will start by creating awareness about the program through collaboration with community leaders and health workers. In turn, patients seeking services at the practice setting will receive 30-minute diabetes self-management education during their appointments after filling in the data collection instruments. Each clinic visit and follow-up will focus on the seven self-management strategies recommended by the American Association of Diabetes Educators (AADE). In addition, each patient will receive an individualized physical exercise and nutrition guide based on goals established during the sessions. Community health workers will assist the clinical staff in follow-up to ensure adherence to the recommendations. Evaluation of outcomes will commence three months after program implementation. Evaluation will focus the implementation process’s and the intervention’s on diabetes self-management behaviors and glycemic control. 
Cultural Considerations
	Several cultural considerations are relevant to the program. First, it is essential to consider the collectivist orientation of some black communities, especially black immigrants from Africa. Consistent with Yeary et al. (2018), the program will consider family or caregiver involvement in the care process to optimize participation and outcomes. Second, it is essential to address negative perceptions of pharmacological interventions considering distrust of conventional medications could lead to nonadherence (Goff et al., 2020). Therefore, the team will acknowledge traditional treatments used by individual patients and offer additional information about their efficacy.
Program Funding
	The program will benefit from personal and external funding. The program leader will formally request for financial support from the Baltimore City Health Department. It is expected that the department will support the program from the funds received under the National Diabetes Prevention Program. In addition, the practice setting where the program will be initiated will offer additional funds, for example, for printing educational materials. 
Program Marketing
	First, the program will be marketed through flyers distributed in neighborhoods with large Black populations. In addition, the implementation team will place posters in strategic locations across the city and within public health facilities. Finally, social media will be leveraged as an additional marketing tool. The team will design marketing messages to post and push on Facebook and Twitter to create awareness about the program.
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